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»Jffi(A)©3K^^^b^t>©Sr-t©*^ffiffl-Clr5 0 Closer, 

[0074] *§gft(B) (D^ffift^. ^/V^^rv'/VS^W^ta^P^y^^^^g (A) lOOfii 
g|3^fc«9, M^, 30-2, 000m*SP@S©*SfflP»3dW*bV\ 

[0075] ±mfmmmmmvtwmMj&®itz. ^/>^^>m^m^mam^^mm 
[0076] _htB7Ktt«^ar^ia^#)^b-ctt, v/v-^^t&^uaKy ^u^mm ( 

blZ.£oXfffrfriZ> 0 

[0077] _LfBT/V#y ^fn^LTte, fllfcii, ^r/^y— /VT5:>\ i?a&S— /VT5>, h 

^-T^if^ffl-e^ 0 ^m^/^^y^immmtdo, —H9t\z. o. 2—1. 

O^ft, #^0. 3—0. 8^S*W*bV> 0 
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[0078] ^m^m^mmmmmx^^mmmmmvtmmmm^xi'iTki^m^m 

[0079] JifBgfcteLTtt, 0!J*:tf, '>y=^^K, 3^y^KS«. PETSS, « 

[0080] ^m^ytm^mmmytmitm^y^^i-i, ±m^mmytm^mmm 

[0081] $:$&W<Dytm4km?947^/>J*fe, M*-t£. ^—xy^/vj»±i^ &&mw&Qj 

[0082] *Krffl#^*5V>-C. Fy^y^/^&mMlrZtiVXD^— *7J/VJ»£UX\*Z, Mx. 
«\ xKy^V^W^^W— k T5^K, %7°b>. atflWvw*:^^ tfy^uis 

So *37>r/W>>£>J|gJ¥f3\ ig^§\ Um-lOmmSSdWtU, lO^m— 1mm 
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[0084] ^mM<D^m^^mm^mmm^mKx^x^^ti^^^/v^ 

^.ikU&fe. 0°C— 300°C@S-Cfe§(D^W*b<, 10°C— 250°C@S^>5<D^J; 

%mtfz>m<7)Mmz.£'o, F^^/^&mtu ^b^^esfc*^ natt^m* 

[0085] :£l»#^:&Vvr N Mfe^WISg^^-C, )¥$lmm(D^IM 

[0086] ytmmz.®im£tiz>%Mb^x^ mm^mi, m^mr, 

o#«v— if — t'Kffli-S-^^-etSo i^— if— £1^02, m«\ if 

— (^^355nm) , YAG-THGI/ — if — (3§S^355nm) % (inGaN) U 
—if — (^^^405nm) , T/V=^W— if — (^M^488nm) , YAG-SHG1/— if 

— (^MH532nm) ^^>W*bV \ 

[0087] *mw& 

*mw<Dftm$im^ r^w^m d) , =tsb (id &^_hgB^s>KJ8 (m) -em 
nmmytmit^mmm^xMmmmmmmMitm^474/^xnm^ 
[0088] *mw<D%:mmmz.m^xi^ t^^ks d) , ^rtp aimuu^^yKs ( 
^x^mm^ytm&^mmmitm^y^^xMf^ir^thx^o ^ 
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RTf±M?7iy}*m (Ill)Sr^^f S^l^Wlfe-C&So #^ =*T*B (II) 3:, #3£W<£> 

[0089] *&w<DKm ; mmz.3$\ vc, r^y^m (D ^j^^rii (no © £<9a#r 

[0090] ^MS^^T, itm$rmm*Z, T?B^(D fc£<9, 1&m£tlZ>o 

[0091] it®#r*M(%)=[(n -n )/n ] X 100 (1) 

12 2 

n ^T^ODojg^-efe^, n ^T^^^KJB (i) RXl±^yy^m (III 

1 2 

T, 5&:ft850nm<D3te^illJfeLfdii^fc£o 

[0092] ±mitmmmmtir^±bbia-i, =*tm (id <Djg#r«, rm^yymR xf±.m 

^yYM(D\^fh(Dm^^^^\^tt>^m:X^ 0 
[0093] *^P^(D5fe^^^*5V^«. mm, fcK400-l, 700nm(D5fe^^j-bT. 

g|3(II)(Z>JS#r^l. 420—1. 650(D%&m\H(Dm.bir%btb^, T^yyVM (I) 
^^t^-hfP^^KjgdlD^ISJff^^Wl. 400—1. 648(Z)$5Hf^^g^-r^ 

mm^m-simm-^t^xmmx^ 

[0094] «0^(D^^^{^^*5V vt, T^yy^m (I) , _hgB^3>KS (III) , &£Tf=iT 
m^l-200ixmn&. =3T§|S(lI)(Dj¥$^l-200 i umSS, _h$B^jyRS (III) 

(Dm^i-2oourrm&<Dmm^tir^tmi^^\ ^rfisai) « % mm, 
^(DmmKmvmMx&<9, ^(Dmi-im^m^ti^h(Dxw^\ mm, ^rg&ai 
) comfe, 1-200 m mms^H^ir-r^-^^w^bv \ 
[oo95] %mm&£mmMm 

*Hi<D^M!4, SW-h^ T^7^R« (I). =3T§|5(II)^±§|5^^K 
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[0096] *3SW©3te*RIS©SBttt. Zrti i #:^<DXmt^oTfr5^^* s "e#5o 
JKgI@^*5V >T , T§I5^^KS (I) , ^T£R (II) &r5_b«P^9yKS (III) 

[0097] TgP^yK^d) 

[0098] ^^(Dmmmmmf-Yv^y^^M^^x^ tw\~rz> 0 
[0099] ^RTMttwiiirbT^, m*.t£, r^j/^mm, ^^>^mm, i/v&nkmm 
, tf])%—7$*~h%kmm. ^n^^mm, m^v^mm. tfvvw^xkmm 

sKy^v^WII, atfy^nfcV^WUB, h5S 

[oioo] «>fbtt»iliiurtt, B^kttTO, ^a^ffcttTO, m&^/^-mmim 
[oioi] ^^ttTO^b-r, mscjfc&'gffim&mirzmmtmk, m^mmt 

o 
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[0102] m^^'wmmt^ntR^'r^mmms.^t^xi^ m%.\*. xask^/v 

[0103] nnmimmmtLrXfe, mkmk&*mamm. ^y^r^-hmim 
[0104] m^^/p^—mm^mmtvx, ^^[^i^±<DiSM«tM 

[0105] ±w.<D®&m.&mmxt±m4mmm&. &mz.feKxmim^tm^ mmm 

m&m&mwirt'Zo mmtvx, mvtm&^/^-m&m^^thx^Zo 
[oloe] ^mM(Dytm^mmm^mxn^(Dm^m\±mmm^^<\'i.m 

[0107] *fc, ^^^f^WMttW^a^^X^^tt^flgm^^, ^—y^^i/vj^AiK 
3—*-, *7V-. M^iS, ggMSg, vvi^TO^#I£^J:»*U ^ 
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[0108] K^M^/K^jgte, ytmmmmmnmm^mnhthtcm:. j&istafce-c. mm 

[0109] TSB^yKS (I) Sr^ffrTSifrifcy^C, #^K^-r^/VA^fflL-C^*r§^ 
[Olio] bZMM 

(id t^^ks (i) <Dmm<D— mz.Mf$ztiz> 0 

[0111] ^TgPOD f3\ ^0^(D3fe^j^^ffl^^tt«gj|a^X«^^S^^ 
[0112] ^o^gm^^WW^/vA^ov^, tftK1-3o 

[0113] 2&\<Dffimm&.®tL,x^ m^mmmmm^mmmimmmm^m, **rm. 

mt\.x\^ mm^yYm^mir^h(Dtmm(Dh(D^mfhfh^ 0 
[oii4] z.thb<D\H, ^mmmm^/^— mmmmm^xi-i^mm^^^ 

[oi 15] ^tfmffim&^s^—m&mmmf&VBte. mm&m^Kmtsti^MmK m 
^■m, "juytm, mmm<D^*s^—mmM£tixm4kirz>z.bK£*), ^mmc 
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[0116] tfimmm&^/i'^—mm&mM&yokvxi^ mMm^nm^n^m 
^micMir^mmm^tir^t\cx^^T^nmx^^x^mmm 
[oii7] ^mm^*^—m&mmm.)$mbvx, ^^nmrn^m-r^r^v 

-206293^#, #^¥7-133449^fR^^fE«4$^TV^ 0 i(D|a^fi, 

[oi is] ^mm^/^— m&wmm&tobLx, m%.t£, mmiz. xvr/^m 
m^m^ir^ytmm^mKx^.mmm&mm^tixmmm^T/^vnMmm 

^Sia^^L-Cte, #^fl¥6-295064^#, #^^6-308733 
#|g^6-313134^|g N #IH¥6-313135^-<kf^ #M ^6-31313 
6-^<k^ #PS^7-146552^IB#^fB<fe$ttTV >3 0 
[0119] R3tel£«fct>l&£^^5te^^fc^ ^<^£bfcgg2:Mi^b 

[0120] ^^M^ttTOfM^^bT^, ^CD^(D, flljfc}^ MfflTO, ^— TVHjg 

d^^m^^J^bT«, F!J^«\ #^fi¥l2-187326^|6^fE^t(D^^ 

[0121] m^, ^m(Dmmm^mx\^±M^<Dmm%^m^m\^x^T^> (id 
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*tv-. &nmm, mmmm. i/wmm^mcxymftu m%~t%-tK 
[0122] *fc, <^^K^wsgia^^^K9-r^/vA^bT, fem-rz-btiK ^ 

/P^mmu K^-f^/W^ TSB^yKJg (D-Lfc, M&tJV'Xteffi^J^ 

[0123] #CVvC\ »»iI^^T!C/^-y^^^j;5|^ttx^M- 

[0124] ^r§p (ii) ©T&ifcte:, &ffiMVo&T& 
y~9yVm (i)^fi^ 7— , /v=i— , ^t 0 y 3 -^, -^^^yi^a— ^ 

Kxm^u mkrrzzbizx.*)* immim&mffrrzo mz.&. mmit 
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&£titi=*TM (II) &&f&rz>Z.b&-i*%Zo 
[0125] ±M22zm (hi) 

±M^yvm (no *mm<Dftm&&Mmmftmik&Mmm&mxteytm 

[0126] ±wjk^(Dmmm^Ms&x^h'9^^/^tvx^ t^^ks (D ^is«l^ 
[0127] ±M^yvm (no TS&^yKja (D (D^m^mtmm^mx^mx^ 

[0128] MP^>, ^K03fe^bttWm^^X^^0|^^MteWJiim^mL<^S! 

[0129] *fc, teto<Dm&M&ffimii^toxm&4k&ffimmf&®&, *<—xwvj»±x: 

^/ka^JHSU Y^^y^M:. ~TU^yVM (i)3W=TlHS(ii)(^ffif;dnif& 
S.t5/Xf*JEE*tJ:j;«9IA#tt-r_h§P^7yKS (ill) Sr^fife-TSo 
^® ^K^^^/VAJB^^^tLfc^JB^/v^^, TSB^fK/g (I) ^O^TflS ( 
II) ©^ffilc^itRtJ«/X»*EElFicJ:«jft!r#»t^ ^T^— *^/K^§iJ8tLT, 
_fc3B*9s>KJg (ilD^rff^-r^-^-e^o K^M^/VAirLT, *3SW©3tiS>fbtt 

o 

[0130] ±*fu^9yK« oiD^-ra^-, ^^jfrj&mmtt^htexo, mm&& 
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[0131] _L«B*9yKJB (HO tt, TSB^s'KJi (imt*3TgB (II) (D^ffi^I^ftfe^fu 

£>5<^W;£L<, io°C-250 c C©S-efeS^^J: t 9^*bv\ 
[0132] K7-T^/Vi>s(D#c^M^±fEf5ffl^T[Hl?)i:, R^^/W^SW^MttttS 
IHoM^J;^ V^y^/^mX^tU -<h^dr^C§fcfe, J^tttf^^lXK 

[0133] _h§p^^^KJB (no &nmir%}?94~7j^j*<Dmknm'z. ^t§r (id odc^ 

?US£%i£V^^ 0£L<mor^Jl{gV^75Wll:bl\ ^T§P(II)(D#C^?U^ 

[0134] _hf|5^75/KJB (in) E\ ^tt^^/^-^MM, *PI^#^J:«9JB^«^i-§W 

Jigm^«bSr®!>fk^T*3<^i:^ % #PXtt, 

[0135] ±%w9vvm (no K^^/v^^ffi v ^x^m-r^m^ (id &u?t^ 

X. ^^y^/^^TUHDRXfrU^y^m (X) ±Km?f1rZ>z.bK£V), =*TM 

[0136] ^^(D^^*5v^, m^^/^-mtvxn, »smyt. m^m, mw-m. 
xm, ism. ymm&m\<^z.b&x%z> 0 mmmmt^x^ m%.&. mj±* 

^500mW/cm 2 ©MI^, f»»^iO— 5, 000mj/cm 2 ^3 J;5M#JLT 
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[0137] ttm<oftm&&&xM:(DW£j3ma&\t^ m^mmmMm^m^Y^ 

SU^yKS (III)^*£^LT, &Kfomftm4teT& J $>±M?9iy\ f m&tel$.1rZ>Z. 
[0138] *fc. TSP^9yh*Jg (I) , ^TfP (ll)^_hf^^KJg (III) <Dj&ffciz$5\, , M 

mik&^n^nmm^tKft^xh £v r^y^Ks (d ^^t§p (id ^ 

mir-h^^KSdlD^^ir^M^b^fToTt^v^ T^^^KS(i) 
[0139] ^K^ittfi^ TIB©J:5J&l&SW**«im^#^tb5o 

[oho] a)*3£W©3fe^i&^ffl3^ 

^t&fp^y^yyitflg (a) ^Myi/T*—Hk&m (a) , ^^^^/n^ 
^r*ey^--7v(b) , Tkmm&ttmafc&to (c) , xtJ^Kiasc-oKy;*-— /Kd) 

[oui] (2)^0^(D3fe^j^^ffl^^bttTOiia^«, &&&tizmm<Dfiox&, 
mm^wm&mtix\ ^<dx\ Yy^^^bx^x^m-r^K^mx^o 

[0142] (3)*Art*l'A'&iSttffiW&VVl'f>1ttm (A) ©jRagfc&V N ~C, ^#^^^°y 
[0143] (4) T*B*9yKJi (I) , =»T§B (II) 3fCJKJh«R^9yKS (III) © 
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tv^^j;<9, mtK&. mm^ #nxtt, ^tmsm^i^Mo 
[0144] (5)tot, *mm<Dytm$t&n. %gmm&, %&m&. 

[0145] £*T, ^Jfe^l^^JtK^ISr^ff -C, ^SMSriU^W^M-rSo 

[0146] mmm7-9m^itm.m^m^%mmm^\ ^ itm m mm. mmmtk. 
[0147] itm^mm:r^^ymRn±^^ym(Dx^mmm(Dm^^mR^T^ 

*#M&&&T*y'<m$r#%Y TDR-M4J ^ ^^850nm(D^p^^/k^— Srfes* 
[0148] e^^:3fe^«&^*S85Qnm©3te«T— «Sd^AI*$*, ^UT, «^fbffi 

[0149] ^TlH^l^rAte^TSre&StM^ B 

[0150] 3TSR^cDffiS:A^Tf|5^J 1 f|5^^KjB^j;«9^^b-CV^^V^t(D^, Bf*= 

[0151] =iT^(D^m^ : AttJilfP^yKS tf*=* T$B<£> aifP ^+^J^i¥'C^«LTV ^ 
fe©Sr, B^Jigp^^Ka^^T^^tflj^^M^^c^^^^V^^^, Cte 

[0152] frm&iAfe^fo&mvxftm^mmtimmxmM,^^. b«^#:^il 
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[0153] mmmi m^mmm^mmiD^mm: 

[0154] ^I»!|2 3fe^bttTOI§.^(2)(D^ 

[0155] ttMMi ftmikmmmmm(3)<Dmm: 

^SV^WU— h40g, ^l/^20g, Zf*7-/VT?1) h20g,RO«Tyy/^20g 

v^vVvy^yy h24g, /N^Kndf-y^O. 12g&t^h7^VVT^^~^:/p-e 
-YKO. 6g^P^.T, ^^^W^^iio°C-e50#r H 1HJ^^T^yyn^/V 

m^Tpy/vmm&mco z.<Dwmm&&) ioo g , m^w^j(t^t/v 
^y^^xttM) 3 g , g^^^4oo g ^^bT, itmm^mfcmnmM 

^(3)£r#fc 0 
[0156] ifci&#!|2 3feS!^tt»J!gm^(4)(D^ 

y^vvyy yyi/— Mo g> x^vvr^yw— h4o g ;&tKTyy/v^2o g £iio o c-e7v ; 

4g, ^Kn^y^O. 12g&U^h7^/VT^~?A:/p^KO. 6g^P^.T, ^ 

^^Bi:#^^^^^iior-e5B#^^$-frTy^^yti^s^Tyy/v#J!i^# 
fc 0 m^., z-ommimteft) ioo g , m^is^JCT^yT^/v^y^^iy^ 
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[0157] ^Jfe#|3 ^S^bttK^^/VM^ffrfc 

3fesi^ti#jjim^ (i) m^u^u^u-hm^—^^/pj* mm2 

[oi58] mmmA %m\^7^^^Mn)<Dftm 

ftMik&mmmf&m (2) ^v^u^u^u—hm<^>-<—^^j>> mw-2 
5^m)_ht^7x^n- ^ xm^vkM.. so°cx3o^m^x^ 7&m<z>yt 

[0159] itmm3 m%ikm?74?4^Mm)(D\ / <Ff& 

%mk&mm&&m (3) «\ h®j<^— ^^/^ 

[0160] Jt&0!l4 ftm4tm^7^Miv)<£>i¥$. 

%mwmmm.)&m (4) jKyx^kyr^7^i/-^(D^^7^ mm2 
[0161] nife^i5 ytmik&mmmmw(5)Rz?h*747-(/i'Mv)<Dftf& 

[0162] #CV ^X\ ^tl&tfV^UlSTU7#l/—hM<£>'<~-X7-(S^ (Jgl/¥25 ix m) 
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[0163] mmm6 ftmfc&fflmffi&fa(6)&xfi\*9^j/i'MvO<Dft&. 

[0164] vT!\ '^^y xfvyfV7^1/- M&tf^— ^^f/^ (JSI/525 m m) _h^- 

[0165] 3feWcj&<7>^ 

ifcft365nm, ISl0mW/cm 2 ©i^i^l00#»#tLt, J¥£40 /x m<Z>T§l$ 
[0166] (2)=3T$|3(D^ 

^T^^^AtKn^K*^ (TMAH) ^b^StS^tgiLT, 

[0167] (3)±§P^9yK®<D^ 

_h|ECDT§P^^KJg^=iTgpcD^ffi^ N MftttflMi (2) ^tVn- 

h&tilJ^MTU ^365nm, ^Jgl0mW/cm 2 <D^$|^100#rM#tb-C, 

J? $40 ix m©_baJ^9yKJSSr#fco 
[0168] dKUT#e>^3fe#«Ef&©Jt®*f*ll, fc3£ti^ =»T*fP©Hira, =»T«P7#ifctf> 
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[oi69] mmM8 ytm&mmm 

100°C) ^T3te^U Scft365nm, iIlOmW/cm 2 ©f 

[0170] (2)^rn><Di&m 

m-. ioo°o ic-c^u ^^/^^mmi^fc 0 #cv^ N ii^om mo^M^t^ 

^^ff S^h^^Sr^bT, )fcft365nnu Kl0mW/cm 2 ©Mi^l 

&i . smm%^Y7^/vTi/^^j^vn*i/Y7kwm (tmah) frh^mMM 
[0171] {2)±M^y^mm^ 

— /^}±mm(n&: 100 o C) ^Tifte^U ^y^^^mmU $t^365nm N m 

o 

[0172] dKL-r#b^3te^S£^^Jt®*f^, mmm&. ^rm^mm. =>rmm<D 
*ss. ^rf^K^tt^m^tt^, fMffiufco ^mjh, it®#r^m i%j^± 

[0173] |*g»>|9 
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[oi74] i)<^xmhfht'%mwL^<Ditm%xmn. mmm^ ^r^mm, =t§p?w© 

[0175] itmm %mm&<DM& 

ytmik&mmffij&vo (4) v/y^yittD^iJit^tvn-b^^i^ML, 

[0176] G)=»T*P©^ 

v^^^Lt, fcK365nm, ^m0mW/cm 2 <D^$|£l00#P^{WL-C M 
^/VT^-^AtKn^v-K*^ (TMAH) a^teS^fe** icgSfUT, M<7> 

[0177] &)±M-?^yVm<oj&)& 

±M(DTu^yYmmi^m(Dmm\^ ftmik&mmm&tm (4) ^ya- 

Hfe^J^MJU fcft365nm, MSlOmW/cm 2 ©^i^lOO#riiltLt, 

[0178] dKUr#fetbfe3fe#«E»&«>M:JB*f*^, te2Hft£c, =Tlf|S©«tW, =*Tlf|S7#lfcz> 
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m^mm 

[1] (A) tf*My*ST*—Wk&m (a) , #/ltf*i//l>m$&tfl)*'~A' (b) %&7kWt& 

Sttmafc&vo (c) ^Rm^xnhti^^^/vm^^fm^v^^ 
mm. 

^-r^ma^m (c-2) -cs>3t»jfc®i {-fE«c»3te^ktt»^m^o 
^-r^mmt^m (c-3) -e&stiftfc® 1 ^tB^^^^ttit aia^ 0 

foS^-rs^Ftafnib^ (c-4) -CfcSW^i ^IEife<z>3fc^tt#fJ§im^o 

[7] ^/V^^/VS^^fa^y^W^^WSg (A) tfiMyi/T*—Hk&m (a) 

rl f 

Wo 

no] m^mi ^mm^ytmmmmm^m^mmm^wKx^x^m^ti^t^ 
[ii] mtmmK o°c-3oo o cx&%mMmo\ztm<Dytmikm^47^j>> 0 

[12] TlfP^yKS (I) , (II) &^_hgB^s>KJg (m) XMf&tSftZftmm&X&'o 

x^tih(Dm^m(D^tj:<thi^m^miKmM(D^m^^m^m^ 
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[13] TBf^srVm (I) , =*T%S (II) RXfi±m?9v} t m (III) T*«)&£;ft53fe^gj&-e&o 
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